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ABSTRACT
First part of this paper presents an all-optical switching OCDMA testbed 
ȱ ȱ ȱ Ěȱ ȱ ȱ ȱ ȱ ȱ
ȱȱěȱȱȱȱȱǯȱȱȱ
was carried out using incoherent 2D-WH/TS OCDMA codes based on 
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all-optical switching
1.0 INTRODUCTION
Optical Code Division Multiple Access (OCDMA) technology 
ěȱ ȱ  ȱ ȱ ȱ ȱ ȱ ȱ  ȱ
simultaneously and access network resources asynchronously. The 
potential to enhance privacy and information security, improve spectral 
Ĝ¢ǰȱĚ¡¢ȱȱȱ¢ȱǻǰȱ	ȱǭȱǰȱŘŖŖśǼǰȱ
ǻȱ ȱ ǯǰȱ ŘŖŖŝǼȱ ȱ ȱ ȱ ȱ Ĵȱ ȱ ȱ
ȱ ȱ ¡ȱ ȱ  ȱ ȱ ǻǰȱ
ŘŖŖśǼǯȱ ěȱ ȱ ȱ ȱ ȱ ȱ ȱ
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ȱȱ¡¢ȱȱǻ ǰȱŘŖŖŗǼǰȱǻȱȱǯǰȱŘŖŖŝǼǰȱ
ǻȱǭȱ¢ǰȱŘŖŖŚǼǰȱǻȱȱǰȱŘŖŗŗǼȱ ȱȱȱĴȱ
ȱ ȱȱȱȱȱǻȱǭȱ ǰȱ
2002). The use of 2-dimensional wavelength-hopping/time-spreading 
ǻŘȬ
ȦǼȱ¢ȱȱȱȱȱ ¢ȱȱȱȱ
ȱ ȱ ěȱ ȱ ȱ ȱ ǻ
ȱ ȱ ǯǰȱ ŘŖŖŝǼǯȱ
ȱ ȱȱ £ȱ¢ȱ ȱ ȱȱ ȱ ȱ
ȱ ȱȱȱȱȱĴȱ ȱȱ
ȱȱȱȱȱȱȱ ȱȱ¢ȱ
ȱȱȱĚ¡¢ȱȱ ȱȱĴȱȱǻ¢ȱǭȱ
Kaler, 2010), (Osadola, et al., 2012). Among the advantages are including 
ȱ ȱ ǰȱ ȱ ¢ȱ ȱ ¡ȱ ȱ
ȱȱȱǻǰȱȱǭȱǰȱŘŖŖşǼǰȱǻȱȱǯǰȱ
ŘŖŖśǼǯȱ¢ȱȱȱȱȱ¢ȱȱȱȱǻǰȱȱ
ǭȱ ǰȱ ŘŖŖşǼǰȱ ǻǰȱ ŘŖŖśǼȱ ¢ȱ  ȱ ȱ
pulses for codes generation. 
 

 ǰȱȱȱȱȱȱȱȱȱȱȱ ȱ
ȱȱěȱȱȱȱȱȱǰȱ
ȱȱ ȱȱ ȱȱȱȱȱȱȱ
as the result of propagation in a dispersive medium (Chua, 2002), 
(Yang et al., 2008). In 2D-WH/TS codes that utilize short picosecond 
ȱȱȱǰȱ ȱěȱȱȱȱ ȱȱ
¢ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ęȱ
ȱ ȱ ǻǰȱ ŘŖŖśǼǰȱ ǻǰȱ ȱ ǭȱ ǰȱ
ŘŖŖŘǼǰȱǻȱȱǯǰȱŘŖŗřǼȱȱȱȱȱȱȱȱ ȱ
ȱ Ğȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ęǯȱ ȱ ȱ ȱ  ȱ ȱ ȱ ȱȱ ȱ ȱ
ȱȱȱȱ¢ȱȱȱȱęȱȱ
ȱǯȱȱȱ ȱȱȱȱ ¢ȱȱȱȱ ȱ
ȱȱ ȱȱ¡ȱ ȱ ȱȱȱȱȱȱ
ȱȱȱȱȱȱȱěȱȱȱ
OCDMA systems that utilize multiwavelength picosecond pulses for 
2D-WH/TS code creation. In communications systems, there is always 
ȱȱȱ¡ȱȱȱȱȱ¡ȱęȱȱȱȱȱȱ
ȱǯȱȱȱȱȱǰȱȱȱȱȱ¡ȱȱȱ
ęȱ ȱȱȱȱȱȱȱǯȱǰȱȱ
is necessary to understand how chromatic dispersion accumulated via 
ęȱȱ¡ȱǻ¢ȱȱȱ ȱȱȱȱȱȬŘŞǼȱ¢ȱ
ěȱȱȱȱ¢ȱǯȱ
ȱȱȱȱǰȱȱȱȱȱ
Ěȱ¢ȱȱ ȱ Ĵǯȱȱ ȱȱȱ ȱ ȱ ȱȱ
sheme using 2D-WH/TS OCDMA codes with multicolor ps pulses 
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ǻȱȱǯǰȱŘŖŗřǼǯȱȱěȱȱȱȱȱȱȱ¢ȱȱ
ȱ Ȭ¢£ȱ ȱ ȱ  ȱ Ȭȱ Ȭȱ ȱ
¢ȱǻǰȱȱǭȱ	ǰȱŘŖŗŘǼǯȱ
In this paper we report results of our performance investigation of 
ȱ ŗŝȱ ȱ ȱȱȱęȱ ȱ ȱ ȱ
¢ȱȱ¢ȱȱ	 ȱ¢ȱȱȱĚȱ
of relatively small deviations from its fully chromatic dispersion 
compensation due to its terminal relocations. The investigations 
ȱ ȱ ȱ ȱ ȱ ŘȬ
Ȧȱ ȱ ȱ ȱ
ȱȱȱȱȬŚŞȱ ǻŘǯś	ȦǼȱȱ ǯȱȱȱȱ ȱ
paper reports on performance improvements in the system when the 
ȱȱȱȱ ȱȱȬȱȬȱȱ¢ȱȱ
ȱȱȱȱȱěȱȱȱȱĴȱȱȱȱ
gate during a picosecond all-optical switching operation. 
2.0 BACKGROUND
2.1       Chromatic dispersion
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ěȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ęȱ ȱ ¢ȱ
ěȱ ȱ ǯȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ
¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ěȱ ȱ
components of the pulse will disperse during propagation in optical 
ęȱȱȱȱȱ¢ǯȱȱȱȱȱ
LȱȱȱǰȱȱǊAt is pulse spectral width and v
g
 is the group velocity, the 
¡ȱȱȱȱȱȱ Ĵȱǻ ǰȱŘŖŖŘǼ
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varies with the wavelength.
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 and optical switching control
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ĞȱěȱȱȱĴǯȱȱȱȱȱ ȱȱȱ
¢£ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ
dynamic synchronization of the receiver is therefore needed to 
improve signal detection to ensure that the OCDMA receiver is as 
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receiver synchronization is a well-known approach for suppressing 
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use in receiver synchronization were predominantly developed for 
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(Zhang et al., 2010) systems. However, their application in OCDMA 
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optical clock recovery circuit which will generate optical clock signal 
from the incoming OCDMA data stream without any intermediate 
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time gate for its precise timing control to open and close its switching 
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(MZI) waveguide structures (Glesk et al., 2011) were reported and 
successfully demonstrated. The operation of interferometric switches is 
straightforward and requires optical picosecond clock pulses to control 
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from the incoming data stream.
3.0 EXPERIMENTAL RESULT
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dispersion on a single laser pulse
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the accuracy of our CDC and also to measure the residual chromatic 
dispersion (CD) of the entire link due to its length changes resulted 
from moving the receiving terminal to its future locations. First 
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value for the outgoing pulse.
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wavelength pulses Af
1
ȱƽȱŗśśŗǯŝŘȱǰȱAf
2
ȱƽŗśśŖǯşŘȱǰȱAf
3
 = 1552.52 nm, 
Af
4
= 1550.12 nm which were placed accordingly within 50 time chips 
with duration of 8 ps. The sequence is as follows: 1-Af
3
ǰȱşȬAf
2
, 28-Af
4
, and 
31-Af
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length was 400 ps and corresponds to the data transmission rate of OC-
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dispersion on 2D WH/TS OCDMA code
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It is worthy of note that dispersion slope compensation over the range 
of wavelengths in the OCDMA code was taken into account when 
choosing the CDC module. The respective autocorrelations were 
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containing 4 wavelengths (note the code weight 4 for used OCDMA 
codes) is the same as the accuracy achieved for the single wavelength 
ȱȱȱȱȱŘǯȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱ ȱȱ¢ȱȱ
OCDMA was also achieved.
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no chromatic dispersion is accompanying this terminal relocation. 
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interference and the crosstalk in the multiuser environment. 
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(autocorrelation peak) and the recovered optical clock. The output 
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Figure 12. All-optical switching demonstration with all-optical switch/
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recoverd clock was then used to control all-optical gate resulting in 
error free operation and a clean eye diagram. 
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